At the outset the paper outlines the dominant meta-theoretical tendencies in didactics, in order to shape their frames along with contemporary didactic trends based on them. The attention will then be paid to constructivistic perspective, as well as epistemological theory which are in the grounds of learning in teaching, i.e. selforganized and biographically determined process of knowledge construction. Efforts will also be made at considering didactic consequences of constructivistic perspective, i.e. the didactics of enabling. Special accent will be put on the reaches and limitations of constructivism, according to the argumentation based on the findings of explorative empirical researches.
The reflections in the title of the paper impose the issue of outlining the dominant and rising tendencies in meta-theoretical spheres, before all the methodology of pedagogy, as a frame determining the field on which the contemporary pedagogical trends have been grounded. What follows are didactical consequences of, before all, constructivistic paradigm.
Constructivistic paradigm, as an epistemological theory defining learning as active, self-organized and biographically determined process of knowledge constructions, has offered new impulses to didactics, "didactics of enabling" considered to have an advantage over "didactics of teaching". According to many didactics, constructivism does not rule out the traditional methods and forms of teaching and learning, in spite of that fact that it is based on the attitudes on learning as self-organized and self-responsible process. These attitudes have been supported by the outcomes of the research in the field of cognitive psychology. 2 What has also been emphasized as significant in the relevant literature are the outcomes showing that constructivistic procedures do not develop in all students active, constructive, self-organized processes in learning and in view of all contents and aims; therefore these researchers have advocated for the so called "moderate constructivism" and suggested coexistence between construction and instruction. 3 Our intention is not to give further attention to the explication of other forms of didactic implications of the application of constructivistic paradigm; we would rather remain on the statement that the application of constructivistic paradigm at the level of teaching methodology means that the advantage is generally given to the procedures of independent knowledge acquisition in encouraging environment and learning situations. Therefore more space is given to the methods such as: project teaching, research in natural environment, creative methods, learning through discovery, small group work, etc, having in mind that they encourage independent student's activity. However, not one of these methods is in itself either good or bad, since its suitability depends on the aim and the contents, as well as on the context, situation, student and teacher.
From constructivist perspective, the role of the teacher has also been changing. The basic aspect of this role refers to the preparation of the context, i.e. creation of a stimulating environment, including preparation of learning materials through various canals and creation of social situations for learning, as well as ways in which an individual construes recognition of reflections and understanding of the problems arising in learning. The main features of a teacher have been emphasized: self-reflexivity, encouraging others, being careful and non-directive. 4 Before we turn to the limitations of constructivistic didactic models, we will only mention that most of them could be classified in socially-interaction conceptions of education and teaching characterised by a number of variants and a wish to overcome the negligence of social controversies, crises, the clashes of values, norms and interests, having in mind that they are a part of reality and can be expected in a society developing pluralistic democracy. Just like program-centred and learner-centred education, this type of education is focused on social community. It seems significant that the application of this and other conceptions (personal, cognitivistic, technological) and their variants implies the respect of age and the type of education. As a consequence of the complexity of the teaching process and the need for the conceptions 5 to be in harmony with this complexity, the teaching models met in practice are almost as a rule a combination of elements taken from a number of conceptions, even those which are not close or are even confronted.
In pedagogy constructivism has been considered a tradition, or the so called pedagogy of "construction", constructivistic pedagogy, or according to some authors "alternative pedagogy", created under the influence of Emmanuel Kant at the end of the 18 th century. In his work "Critique of Pure Reason" Kant maintains the standpoint that knowledge depends on the sense, but he does not dismiss reason. Only reason, according to Kant, has the conditions required to interpret what we perceive of the world. The psychology at the end of the 19 th century relied on this idea, giving a significant role to the subject in the cognitive development (an individual's knowledge constitutes the determining factor of learning). This movement has since been amplified under the name of constructivism. Based on the spontaneous needs and "natural interests" of individuals, this epistemology advocates free expression, creativity and the knowledge of subjects: how to acquire knowledge, how to master learning strategies. In other words, in the theories grounded on this epistemology, it is significant to reveal, or emphasize the importance of the feeling of someone's ways in the act of learning (metacognition). A person is no longer satisfied with the acceptance of raw, unprocessed data, but (s)he chooses and assimilates them. The construction of knowledge is operated largely by action and the expression of the student's representations. The so called centres of interests in teaching, as well as "active methods" were built on this learning model, especially at the end of 1960ies (in Serbia later, being popular even today).
A standpoint is significant that constructivistic pedagogy (i.e. constructivistic didactics) has several aspects. Gagne and Bruner place the stress on the "associations" to be established between external information and the structure of thought. Ausbel, Novak and others were more explicit and talked of "cognitive points" at the end of the sixties. Gerald Shaefer has suggested the idea of associate chains in his heuristic "zigzag" model, while Piaget, having borrowed the concepts of "assimilation" and "accommodation" from developmental and biology of evolution, made his own contribution with the notion of adjustment, i.e. the modification of organs at biological level or intellectual instruments at the cognitive level, claiming that in the procedure of knowledge assimilation, the subject has to be able to constantly adjusts his/her own way of thinking to the demands imposed by the situation.
The limitations of constructivist models
The previous text has merely outlined some constructivist models. We refer the reader to other texts for deeper thought on the importance of early constructivistic models and for reflecting on the specific learning approaches 6 and we would now turn to the criticism nowadays being addressed to constructivism, having in mind that what has still been intensively stressed is the issue of the relation among concepts in certain learning theories.
The early constructivist models have been criticized for being too simple to describe multiple learning mechanisms. More severe critics have stated that, the farther the situations are from the mastered knowledge, the more individuals use primitive reasoning strategies, while it is considered that what we call a "conception" of the situation is put in the second plan in comparison to the way of operating. By limiting oneself to describing general functioning and states of equilibrium, these early models take no account of the processing of specific situations by learners or all the inferences they may make from the information they have available.
So, the essence of the objections to constructivists is that they neglect the fact nothing is immediately accessible in learning. The critics have emphasized that knowledge is not appropriated by reflective abstraction as Piaget supposed, for the learning of concepts or procedures, new information is rarely inscribed on the line of mastered knowledge; on the contrary, that is rather an obstacle on the cognitive and emotional planes. It is considered that deconstruction of the learner's concepts should be a previous stage, which is not easy, having in mind that the learner does not let her/himself be so easily deprived of the pre-verified competence, which is the only tool at her/his disposal (serving as a framework for interpretation).
In spite of the fact that many authors have believed in constructivistic models as promising ones, there are numerous objections voiced to it. There are estimations according to which constructivists isolate an individual learner, not paying sufficient attention to environment. Another criticism refers to the fact that they place the stress on the cognitive capacities alone, minimizing the place and the role of the environment. Majority of early constructivists managed to ignore the fact that development takes place inside a society, neglecting the fact that environment nevertheless helps to give meaning to situations.
Constructivism critics have also pointed out that as far as the emotional sphere is concerned, if it is not denied, neither has it been taken into account, for the lack of a model to make explicit the links between the cognitive and the affective. However, feelings, desires, passions play a strategic role in the act of learning.
In other words, the general criticism refers to the fact that constructivists seem to be largely silent on the contexts and conditions that favour learning, which is frustrating when one is concerned with education or mediation.
7 Didactics have noticed that at their best constructivistic conceptions put forward the idea of "maturation", i.e. natural development or "equilibration", pointing out the statement that the subject still has to realise what (s)he is learning and therefore (s)he has to find it interesting. Having noticed the gap, post-Piaget school made a step forward envisaging "co-action" or "cognitive conflict". It has been considered that these models are still poor in the face of the complexity of reality. The outside world does not teach an individual directly what (s)he is supposed to learn. An individual has to invent meaning from the environment of inevitable parameters.
What has been stated in the paper is in favour of the thesis that we should go beyond constructivism, i.e. that we should make an attempt at bypassing constructivism, at least the one which is present in the existing models of teaching and learning. We aimed at creating a context for the question which is in the basis of practical consequences of didactic models and refers to the following: is it possible to build didactical models according to constructivism, or, are the new models, relying on constructivism more promising than the previous traditions.
According to contemporary literature, we are not lonely in our doubts in the possibilities to reduce learning in all its complexity to a single model. Namely, it is considered a pleasant delusion that the advances in the research on neurons will provide a good understanding of psychological mechanisms. An organized system, like learning, is not a simple whole and it is more than the sum of its parts. In this whole, the student, the teacher, the contents… are not independent levels and, in methodological sense, to stop at a single moment or a simple analytical procedure inevitably leads to a change of meaning of the object of study. Furthermore, this means that there is a little chance of finding learning by concentrating just on the neurons, information processing or even the level of representations. Moreover, construction of a model apart from everyday situations imposes a demand for their practical verification, i.e. empirical validation.
What also seems important to us are the observations on integration, coming from a process of organization (reorganization) and regulation of previous elements in interaction with new data which leads to their eventual metamorphosis. It is further considered that the emergence of new knowledge is only possible with the presence student's awareness, his/her intention to learn, his ability to manage to modify his mental structure and reformulate (elaborate) it completely; furthermore, the emergence of new knowledge is only possible if the learner is aware that it will help him/her at the level of explanation, expectation or actions to be taken (metacognition). The affective, the cognitive and meaning are thus intimately linked in multiple regulations; learning depends on the context, due to the fact that it takes place in socio-cultural environment.
We could conclude that learning is a phenomenon emerging from the meeting of neuron potentials, memorised experiences of a person and a direct or mediated environment which allow their constant actualization. Each individual has very precise beliefs about the world around her/him, and sets operational procedures in motion. Nevertheless, if (s)he has none on the question tackled, (s)he manipulates other ideas on the matter, which interfere strongly with the question. This system of thoughts is known as a conception. Its task is to guide the way in which the learner decodes the information and formulates her/his new ideas. And so learning is not adding new information. Apprehending new knowledge is integrating in into a structure of thought which is already "in place" and which, paradoxically, rejects it. It is through one's own knowledge, existing prior to education situation (but a student is capable of mobilising in this situation), that the student is capable of decoding new data and possibly contrasting them.
8
Previous theories, as well as the didactic conceptions and the models built on them, have not managed to ultimately explicate the issue of integration of various data within a conceptual framework; as a consequence the matter of metacognition significance (its influence on operability and mobility of knowledge) has not been sufficiently considered.
It is also important that there are still a number of points that have remained unexplained which could contribute to understanding of the conditions influencing learning, although mental activities are viewed as data processing (genetic theories) or even as hierarchical data processing (cognitive theories) which can integrate new data into conceptual system of learners. Understanding of cognitive mechanisms is considered necessary, but it is insufficient in the attempt at understanding a context or nature of didactic strategies. Therefore it is nowadays a case that there are new didactic models at the contemporary didactic scene 9 which are considered unique, having in mind that their aims are didactic, since they try to solve the problems related to learning, taking didactic environment into consideration, along with the borrowed elements of previously discussed theories.
A research on metacognitive abilities, attempting at empirical validation of instructional approach to the research on metacognitive abilities, as well as on the encouragement, i.e. learning in teaching has been undertaken in order to consider the possibilities to empirically validate the above sketched theoretical -epistemological ground, creating a space for making attempts to gain insight into reaches of their practical use. Namely, an attempt has been made at getting to the elements for argumentation of the standpoint that some of the theoretically conceived elements are used as grounds for a strategy change within learning in teaching. The way to do this seemed to be an explorative research aiming at answering the following question:
• to what an extent constructivism can be considered a new paradigm in didactics and can it be taken as a step further and a principle of change in the system of education?
The explication of this issue indirectly gives answers to the following questions:
• do the changes of the roles of teachers and learners, as well as the nature of learning activities have to imply a curriculum based on activities through which a pupil looks for the elaboration of initial answers;
• to what an extent does the pluralization of didactic scene give the teachers competences of a conductor, an associate, a co-researchers who incites the creation of ideas;
• where is the line where the curriculum based on activities is transformed into research activities by the means of attempt and error;
• do and in what sense tolerated attempts, as a part of learning, contribute to the development of learner's autonomy;
• to what an extent are the didactic views on the models of learning in teaching in confrontation with constructivism as epistemological ground of didactics and what consequences does this have for the curriculum;
• can Sternberg's triarchic theory of intelligence be considered sufficient to "cover" psychological substance of metacognition, which would be regarded as an important element of metatheoretical ground of curriculum;
• does the constructivistic definition of learning as a process of personal construction of meanings mean what has until now been seen as a solution...
The explorative research, of course, cannot give answers to all these questions, but its outcomes might be in a sense used to provoke reflection on them. Our intention was to see to what an extent the instructional approach to the research on intellectual processes, together with the effects of metacognitive components (built into neoVygotskian courses of process diagnostics) can be considered adequate for gaining more certain picture on learning process and functioning. According to this, we could make conclusions on the extent metacognition can be encouraged by didactic instructions.
Our standpoint is that didactic instructions can encourage metacognitive abilities contributing to overall knowledge on didactic encouragement of meta-components. Let's mention here the fact that metacognitive abilities are a field where psychology and didactics have recently been brought significantly closer together. We would also like to turn to the statements arising from fundamental research on learning process and learning instructions in a classroom paying special attention to the context. So, "contextual approach" has shifted the focus from studying abilities, learning and results to studying the capacity of a learner to regulate his/her learning, as well as to the capability of a teacher to create a suitable learning setting.
10
The reason we have chosen such an approach to the issue we are dealing with is incited but the fact that cognitive system and its development has in the last few decades been viewed as a self-modifying system. At the same time, it is often the case that learning is viewed from the same angle (self-regulated learning). This perspective of pedagogic psychology has, along with the acceptance of contextual approach to intellectual abilities (Sternberg) , encouraged those dealing with didactics to search for new mechanisms to enable gaining of knowledge on abilities and to develop abilities into cognition. The research has certainly been driven by the outcomes of the studies claiming that the specialized knowledge of students, the use of cognitive strategies and self-regulation have an important influence on academic learning.
At this point we are heading towards the aim of the explorative research. Its essence refers to the attempt to empirically validate (by the means of critical consideration and theoretical analyses) the frames emphasizing a new vision of postmodern didactics as an omen of contemporary transformation of educational systems.
The ideas of participation, autonomy, communication, etc. in education are integrated in the systems of education in entire Europe. We are interested in what principles would be significant for the strategy to be used to implement changes and to build models for real processes of decision making.
Metacognition is important for the issues the paper is dealing with since it has a key position in the entire cognitive development. Even though it has been acknowledged that its explanatory potential has only been guessed, yet to be found out (although it is connected with the key segments of personality: self, self-perception, self-awareness), it still is a challenge for didactics, too.
It is a fact that psychology, aware of the complexity of the nature of cognitive functioning and intelligence has come closer to instructional approach, i.e. didactics. Through Sternberg's analysis of intellectual processes, cognitive correlates and the analysis of cognitive components psychology has given the cognitive training approach the status of a new methodological approach, having characteristics of didactical approach with the transfer paradigm in its grounds. This leads us to didactical space where intellectual processes are to be decided upon according to the ways of subject's thinking during problem solving.
The previous statement includes a possibility to reflect on the outcomes of the research from the angle of instructional approach in order to give more certain picture on functioning and processes of learning. Our intentions here are not directed to so farreaching conclusions. Our task is far more modest. We are to consider a relation between didactic instruction and metacognitive ability, in order to come to a conclusion to what an extent metacognitive abilities can be encouraged.
We have already dealt with the problem in our previous studies. 11 The underlying issue here is a possibility to use instructional approach in the study on learning process. A step closer to the practical aim is a search for metacognition identity and possibility to encourage its development. Practical consequences are numerous.
12 Some of them are integrated in the documents directing the first steps of educational reform in Serbia. 12 For twenty years now a race for education and research results could be noticed, closely connected to individual and social evaluation and the problems related to this are, among others, essential issues of pedagogy, i.e. didactics. One of the dimensions of these matters refers to the fact that nowadays knowledge in the world is doubled each 5 to 8 years. This is an additionally burdened by the awareness that it is difficult to foresee what is basic knowledge to be needed in the following twenty or fifty years. Consequently, there are standpoints that the purpose is not to completely master the knowledge in a scientific discipline, i.e. field (a subject matter in teaching), but it is considered significant to provide each individual with an opportunity to gain certain culture through specific field (subject matter) learning. So, it has become essential to stimulate each person to become open and able to acquire new knowledge. 13 The commission for the development of school program has in the working version of the document "Strategy of Curriculum Development in Mandatory and Secondary Education" (Belgrade, 2002) anticipated educational fields as starting points for curriculum design:
• social sciences, philosophy and culture
• language and communication
• mathematics, sciences and technology
• art
• physical education and health culture. The explication for the introduction of the stated educational fields is offered in the establishment of the necessary coherence between educational process and the system of education. Namely, educational fields should overcome the domains of specific teaching subjects with further establishment of horizontal and vertical connectedness within curriculum. The document in question has not explicitly given theoretical starting points of development strategy for curriculum design, but it remains, according to already mentioned educational fields, as one of the elements of the strategy for developing and structuring a curriculum, to be figured out that constructivism, as epistemological theory, is an underlying point here, i.e. metatheoretical grounds of the development of future curricula. Such a conclusion has been drawn according to the fact that the global changes in teaching organization refer to the relativization of the classical teaching principle (the lines dividing particular subjects have been fading and disappearing, i.e. it is not insisted on persistent respect of thematically conceptual All the stated has imposed new demands on didactics, making it search for the new models of learning in teaching. One of the attempts has been discussed in the earlier papers of the author of this text, and will not be dealt with here. It will be only outlined in the discussion, putting it in a relation to previous approaches to learning in the attempt at considering its reaches from the angle of the standpoints expressed in the introduction of the paper.
Nevertheless, we will once again take a look at constructivist models. Early constructivist models are significant, having in mind that they have advocated the viewpoint that learning is considered neither a result of the traces left by sensory stimulations on student's spirit nor it is a result of conditioning which appears under the influence of environment.
On the other hand, these models are too simple to describe multiple learning mechanisms. The criticisms of these conceptions have pointed out that, the farther the situations are from the mastered knowledge, the more individuals use primitive reasoning strategies. It is also considered that what is involved is not only the way of operating, but what we call a "conception" of the situation. Furthermore, it is considered that, at the same time, a type of questioning, a frame of reference or ways of making sense come into play… By limiting oneself to describing general functionings and states of equilibrium ("states"), these constructive models take no account of the processing of specific situations by learners or all the inferences they may make from the information they have available.
According to the previously stated observations, it could be concluded that the essence of the objections to constructivists lies in the fact that they neglect that nothing is immediately accessible in learning. Knowledge is not appropriated by reflective abstraction as Piaget supposed. It is even considered that his view is too optimistic or idealized. For the learning of concepts or procedures, new information is rarely inscribed on the line of mastered knowledge; on the contrary, that is rather an obstacle on the cognitive and emotional planes. It is considered that deconstruction of the learner's concepts should be a previous stage, which is not easy, having in mind that the learner does not let her/himself be so easily deprived of his opinions and beliefs which turn out to be so many competences. At this point we have reached the assumptions of the allosteric model, believing that construction and deconstruction can only be interactive processes. New knowledge is only really installed when the previous knowledge has lapsed. In the meantime, the previous knowledge, the only took at the disposal of the learner, has served as a framework for interpretation.
The cognitivists have these days been criticised for isolating an individual learner, not paying sufficient attention to environment; it is considered that every experience is build in an environment. By placing the stress on the cognitive abilities alone, they minimize the place and the role of the environment with a comment that the majority of constructivists have managed to ignore the fact that development takes place in a structures academic disciplines within a subject, activities are harmonized with informal sequencing of teaching classes). Suggesting the principles to be built into educational process, the same document, among other things, states the need for education to be grounded on participatory, active and cooperative methods of teaching and active forms of learning... These and other details give arguments in favour of the assumption on previously stated theoretical-epistemological grounds underlying the changes in the educational system. society. The critics of constructivism have also pointed out that as far as the affectiveemotional sphere is concerned, if it is not denied by anyone, neither has it been taken into consideration, for the lack of a model to make explicit the links between the cognitive and the affective. However, it is considered that feelings, desires passions play a strategic role in the act of learning.
And so, the general objection to constructivists seem to be that they are largely silent on the contexts and conditions that facilitate learning, which is frustrating when one is concerned with education or mediation.
14 Didactics state that constructivistic conceptions at their best put forward the idea of "maturation", i.e. natural development or "equilibration", pointing out the statement that the subject still has to realise what (s)he is learning and therefore (s)he has to find it interesting. Having noticed the gap, post-Piaget school made a step forward envisaging "co-action" or "cognitive conflict". It has been considered that these models are still poor in the face of the complexity of reality. The outside world does not teach an individual directly what (s)he is supposed to learn. An individual has to invent meaning from the environment of inevitable parameters.
We shall add several other arguments to be often met in the relevant contemporary literature in favour of the standpoint that we should go beyond constructivism. Only some of them will be dealt with here from methodological angle.
We have witnessed that the didactic traditions and psychological models have remained strongly resistant to investigation. Beyond this, there is a question related to the paradigms of research studies. At present a standpoint has been advocated that we should overcome the cognitivist impasse of a subject faced with an object of study, i.e. that this relation is to be situated in a social context that gives it a meaning. Institutions, moments, tools and resources (as well as their interactions) which encourage or prevent learning are the raw material. Likewise, learning must before all be specifically specified in relation to its neuronic and neuromediator supports.
Our doubts in the possibilities to limit learning in all its complexity to a single model have also been expressed by numerous authors in the literature. Namely, it has been considered that those who suppose that advances in the physical chemistry of neurons will provide a good understanding of psychic mechanisms are under a great delusion: having in mind that it is not possible to deduce the properties of a molecule of water from those of its constituent atoms, it is also not possible for an organized system as learning to consist of the simple sum of its parts; the interactions between the elements and the multiple relations, i.e. regulations create new properties (the whole is more that the sum of its parts, or it is different). As a consequence, the teacher, the student, the school, the neurons are not independent levels. In methodological sense, to stop at a single moment or a simple analytical procedure inevitably leads to the distortion of the object of study. For the issue we are dealing with this further means that there is a little chance of finding learning by concentrating just on neurons, information processing or even the level of representations. Consequently, it is considered that a cognitivist cannot formulate an operational model in a laboratory. The cognitive mechanisms at work in experimental situations are not identical to those mobilised in everyday ones.
There have been attempts at overcoming the discourse outlined in the previous conceptions and in literature known as transversal procedure (LDES), located at the point of intersection of the constraints arising from the properties of the brain, the background of the learner's system of thought and the possibilities offered by educational situations trying to present the dimensions regulating learning (biological dimension -has homeostatic function); cognitive and socio-cultural dimension (since learning is the insertion of an individual into a complex environment) and affective dimension (since we only learn that we are interested in or what touches us). These three levels regulate each other mutually and simultaneously.
It seems important to mention the viewpoint here that there is not only one possible way to learn. Various ways can at the same time be both complementary and conflicting. What determines learning is not a network of external information interpreted by an individual. The learner is the only true architect of her/his training, but his/her environment is not less important, having in mind that his knowledge progresses when fertile subjective interactions between his mental activities and his environment are put in place. The environment simultaneously stimulates and gives meaning to the process.
In addition to what has already been said, observations seem to be significant that integration comes from the process of organization (reorganization) and regulation of the existing in the interaction with new data, leading to their eventual metamorphosis. It is further considered that the emergence of new knowledge is only possible with the presence student's awareness, his/her intention to learn, his ability to manage to modify his mental structure and reformulate (elaborate) it completely; furthermore, the emergence of new knowledge is only possible if the learner is aware that it will help him/her at the level of explanation, expectation or actions to be taken (metacognition). The affective, the cognitive and meaning are thus intimately linked in multiple regulations; learning depends on the context, due to the fact that it takes place in sociocultural environment.
Consequently, it can be concluded that learning is a phenomenon emerging in the encounter of neuron potentials, memorized experiences of an individual and a direct or mediated environment which allow their constant actualization. Each individual has very precise beliefs about the world around her/him, and sets operational procedures in motion. Nevertheless, if (s)he has none on the question tackled, (s)he manipulates other ideas on the matter, which interfere strongly with the question. This system of thoughts is known as a conception. Its task is to guide the way in which the learner decodes the information and formulates her/his new ideas. And so learning is not adding new information. Apprehending new knowledge is integrating in into a structure of thought which is already "in place" and which, paradoxically, rejects it. It is through one's own knowledge, existing prior to education situation (but a student is capable of mobilising in this situation), that the student is capable of decoding new data and possibly contrasting them.
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The intention of the critical tones referring to the theoretical traditions in learning comprehension was not to consider their values and shortcomings in detail. This would certainly not be a simple task, having in mind, before all, that the theories themselves are 15 Ibid at the level of general principles, to be further developed in detail, establishing links with each other (biology, linguistics, semiology, informational technologies…). Nevertheless, we are outlining the reviews to be found in the literature, as well as the criticisms in order to sketch the issue underlying the subtitle of the paper, referring to the possibility of the adoption of the allosteric learning model, nowadays frequently met in the literature as one of the possible solutions which should take into consideration the students, their conceptual mechanisms, as well as interdependence between selforganization of learning and circumstances. However, before we turn to the attempt at sketching the essence of allosteric model, we will point out several more statements referring to previous theories, commenting the understanding of the learning process and hoping that we well get to better understanding of their shortcomings the allosteric model tries to overcome.
The comprehension of learner thought processes, significant for new didactic models (allosteric and others) respects the attitude that the understanding of scientific knowledge is not a simple differentiation between the verbal elements expressing a thought, as proposed by Vygotsky, nor it is an acquisition of isolated facts, as claimed by Gagne. Beyond the understanding of each element, learning has to refer to whole ideas in response to specific questioning. Furthermore, it is considered that memorizing is not a mechanism of fact storage (academic theories), it rather has the function of structuring.
The above discussed theories (cognitive and others) have nevertheless been aware of the treatment of information and of the effects environment has on learning, but they are not ultimately consequent. The following reasons have been pointed out:
• it is considered that the matter of meaning has not been sufficiently taken into consideration; knowledge will be mobile only if it has a sense, a meaning for the student; not only cognitive structure and reasoning abilities are significant for learning of concepts, but also conceptual structures -individuals who have reached high level of abstraction in certain fields, can reason like beginners when confronted by new contents; student's thought schemes are not operational in a simple and straightforward way; mobilized conceptions involve multiple interactions, questions, operations, semantic frameworks and signifiers offering an interpretation system; furthermore, students have to necessarily connect all these parameters (questions, operations…) in order to construe new knowledge;
• it has also been considered that the elaboration of concepts cannot be limited only to learning of isolated data; elementary processes cannot account for all those aspects, i.e. new elements are not directly integrated into prior knowledge; it has even been considered that prior conceptions are often obstacles to such integration. Data that should promote learning cannot be directly assimilated if it contradicts the existing thought structures, and is therefore often ignored. This explicated the radical mutation of the learner's conceptual network, i.e. it emphasizes the difference in comparison to simple storage; new information, integrated into learner's thought systems, transforms not only the thoughts, but also the problem.
The issue of integrating different data within a conceptual framework has not been solved yet; in fact, the above-mentioned theories have not to a sufficient degree dealt with the matter of relations between concepts, as well as with the issue of the importance of metacognition (its influence on operability and mobility of the owned knowledge). A viewpoint is also significant that, even if we assume that mental activities are just information processing activities (genetic theories) or evene hierarchical information processing (cognitive theories) which can integrate new data into conceptual systems of learners, we still lack an understanding about the conditions that facilitate learning. Understanding cognitive mechanisms is considered necessary, but it remains insufficient in order to infer the context or nature of appropriate didactic strategies; therefore it is nowadays a case that there are new didactic models at the contemporary didactic scene which are considered unique, having in mind that their aims are didactic, since they try to solve the problems related to learning, taking didactic environment into consideration, along with the borrowed elements of previously discussed theories.
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Let us dedicate another moment to the constructivistic perspectives as didactic paradigms. Numerous authors, with Hilary McLellan among them, have quoted the idea of Nicolas Negroponte, according to whom the time we live in is digital, with the educational implication which are not of technological, but of human mature. Among the quotations of trends the authoress has stated, mental processes comprehension within the constructivism frameworks seems to be especially important. McLellan emphasizes the importance of Piaget' cognitive development stages for the grounds of constructivism. Other authors, like, for example Severy, have also accepted that learning takes place and develops through the interaction with the man's environment, through the investigation of the environment and construction of knowledge gained through the experiences. Such constructivistic perspective on learning has implications for the use of the media as well as for the design of a curriculum. The paradigm of learning in which a learner learns, creating one's own construct in one's own way (it is necessary for learning situation to be adjusted to this perspective), implies an individual equipped with creative means in order to open up possibilities for the construction of one's own knowledge representation.
Severy, who has already been mentioned, has suggested three basic propositions to be taken into consideration when creating previously mentioned implied environment.
• understanding is in our interactions with the environment… we cannot talk about what has been learnt apart from what was learnt; multimedia curricula have to be in adequate context, setting, having in mind that, according to constructivism, learning is contextual.
• cognitive conflict or complex is a stimulus for learning and determines the organization and the nature of what has been learn; the latter principle put special emphasis on the nature of learning based on a problem;
• knowledge is formed in a social context; knowledge evolves through social negotiations and evaluation of the sustainability of individual understanding; knowledge arises out of mutual interaction in a community of those who learn; according to this, learning can and should take place in cooperative groups…
• the very advocates of the concept consciously refer to the possible difficulties in application. One of them can appear in the creation of a curriculum, since, for example, using a computer is an activity which mostly develops independently. Constructivism supporters have also pointed to the fact that individual constructions of knowledge do not have to be sustainable, correct, but it is considered that we should have in mind that constructivism does not suggest one comprehensive, egalitarian basis of knowledge, it is rather aware of the conflicting features of various perspectives (understandings…) and suggests that differences undergo some kind of refinement through interaction.
• one of the criticisms to the environments for constructivist learning frequently mentioned by the very advocates of constructivism (i.e. Jonassen), creating a resistance towards the approach is that the results of constructivistic approach will be intellectual anarchy. The defence of constructivists is based on the standpoint that this is not possible, having in mind that the environment or physical world is a subject to certain physical laws forcing knowledge to be consistent with these laws. Majority of facts in a domain is seen in a similar way by the majority of learners. A great deal of experienced knowledge is formed through a process and a product, as it has been considered by Jonassen and others, of social negotiations.
The above sketched outlines of constructivistic approach to learning are offered here not to develop reflections on constructivism as didactic paradigm according to them; our intention was not to broaden theoretical grounds for the explication of constructivistic starting points, having in mind that we believe that the reader is already familiar with its primary standpoints; our intention here was to offer several basic elements from the theoretical framework in order to get to instructional principles, supported by the authors mentioned in the text considered to be those to be build into the genera framework of a curriculum. Some of them refer to the following:
• to anchor all learning activities into a broader task or a problem: learning has to be purposeful and its purpose has to be clear to the learner;
• to support the learner in the adoption of general aim or task;
• to create an authentic task (task authenticity implies a harmony between cognitive demands and learning environment the learner is preparing him/herself for through learning -consistency);
• to create the task and the learning environment in such a way that they reflect the complexity of the setting in the real world; learning environment should not be simplified, i.e. the principles of the first cognitive phase should rather be guided so that they help the learner in a real complex environment;
• to provide the learners with the processes leading to problem solution;
• to create learning environment in such a way that it supports and challenges learner's thinking (even if the learner perceives the problem, it does not mean that any activity or a solution is adequate); a learner has to be trained to think and solve the problems in an adequate way, i.e. the learner should be able to adequately respond to stimulating environment;
• to encourage testing of ideas according to alternative views and contexts (having in mind that knowledge is socially negotiated construction, quality of someone's understanding can be determined only in the social environment where we can see whether our understanding can be adjusted to the views and the conclusions of others and whether there are viewpoints which could be usefully build into our own understanding;
• to provide possibilities and support reflection on the learning contents and process. Self-regulatory and self-reflection skills have to become independent from the teacher.
The last principle is rather important for the title of the paper, since it refers to metacognitive abilities which, as one of the elements of the interdependence of selforganized learning and circumstances, have been focused in the paper from the angle of the awareness on one's own cognitive functioning, as well as subjective experiences or metacognitive experiences, consciously registered after difficulties in cognitive functioning (being confused, the feeling of making a mistake…) and the strategy of monitoring and managing one's own cognition and behaviour (metacognitive decisions on what should be taken care of, what should be well checked, what is the direction in which solution should be searched for, etc).
The fact that our intention was to deal with closer observations of metacognition, as one of the significant points in the guidelines of learning in constructivism, was another reason to briefly outline the above mentioned principles. For our dealing with metacognition in the paper it should be mentioned that it would be possible to adopt Sternberg's view on the meta-components:
• decision making on what is the essence of the problem, • the choice of the ways of pieces of information presentation,
• the choice of strategies for components combining, • the choice of the focus of attention, • monitoring of the course of problem solving,
• sensitivity to extrinsic feedback, etc. According to Sternberg, these meta-components represent the process permeating the course of problem solving; some of them are a priori to the problem and it is through them that operationalization of complex self-regulating mechanisms is carried out, used by a subject to manage one's own cognitive activity at parallel level. This is the reason why Sternberg considers metacognitive components to be the central process in intellectual functioning. This is worth mentioning here that the views on metacognition are heading towards it being determined as cognitive phenomenon of a higher rankcognition on cognition -metacognition, and that it involves intellectualization of various cognitive functions, including intellect itself. 17 We consider it important to mention the way Flavell has defined metacognition, according to which it is determined as knowledge and cognition on cognitive phenomena. This is for other researchers as well significant determination of the term metacognition, having in mind that it implies the awareness of metacognition and suggests that metacognition is an awareness phenomenon, and that only within metacognition there are other phenomena "participating" (motivation, affects, etc). , 7, 1984. 18 Levkov, Lj, Intelektualni razvoj, metakognicija i škola, in: Saznavanje i nastava, Institut za pedagoška istraživanja, Belgrade, 1995. It is also important for the issue we are trying to consider that many hold that metacognition is a secondary result of experience and learning, implying further its complex psychological structure -multidimensional, as well as previous barrenness of the attempts to "seize" the factors influencing the courses and effects of metacognition. As a consequence, there is involvement of metacognition in the model of monitoring and regulation of cognitive activity, a mechanism further related to metacognitive experiences, as well as to the aims (tasks, problem) and strategies used in problem solving.
Interconnectedness of the components in practical functioning makes the complexity of the term, as well as its manifestation impossible "to seize". So, aware that our endeavour to empirically examine the problem will face the fact many times emphasized in relevant literature, referring to the statement that exemplary descriptions of a model do not offer more than a mere incomplete empirical grounds for description and a vague picture of integrations, we have nevertheless more than once undertaken empirical research on metacognition. It is very interesting to us in this paper, since it can help us try to more closely see the possibilities of instructional approach (ability research) to learning, considered to be of help in overcoming of the problems in the field of diagnostics, such as:
• impossibility to eliminate the influence of various types of experiences on test results, which usually discriminates the subjects with experiences not expected by the tests;
• non-resistance of classical tests to the influence of non-intellectual factors... 19 And so, instructional approach, as a new research paradigm, involves the influence of metacognitive components, interweaving them into neo-Vygotskian courses of process diagnostics, while talking about self-regulation and metacognition importance, it at the same time talks about thinking development, as well as about creation of functional links between various psychological processes during development. Due to the fact that pedagogic psychology views the importance of metacognition in such a way, as well as the possibilities to influence its formation, 20 it has found itself on the list of significant principles, by constructivists considered important for learning organization. Therefore it has been the subject of our previous studies. The aims of the studies have been directed towards empirical validation of constructivism as epistemological-methodological grounds, as well as the paradigm of postmodern didactics.
We would not deal further with the specific features of constructivism 21 at this point, we would rather turn to what is most significant for teaching from didactic angle, like, for example:
• constructivism does not view knowledge as something which cannot depend on the individual angle of the learner;
• epistemological orientation of constructivists is based on participatory learning, rather than on subjective learning… Previous statements have an influence on the modern learning theories, didactic theories and models, as well as on the tendencies in the whole educational systems in many European countries to be without much discourse copied in Serbia. Their empirical validation is yet to come; expressed by the language of constructivists, the standpoints of constructivism, considered to carry nothing more but the signs of prescriptive norms, it (formed as a construction) should only be crystallized in a social context. Empirical validation should facilitate crystallization.
We have made an attempt at searching for metacognition identity according to the findings of several empirical, i.e. explorative studies, undertaken since 1995, in order to make a step further from the basic determination, i.e. identification of metacognition as cognitive phenomenon. We were also interested in the persistent outcomes on the positive correlations between metacognitive statements and didactic instructions, supporting and leading to greater effects on criterion tasks. All this was placed within Sternberg's triarchic theory of abilities we, just like so many others, thought could explicate the combining of intellectual activities.
The essence is that, after all this, we are under impression that what at the first sight seems to be an acceptable way to consider the combining of cognitive activities actually gets out of line; it is impossible to "seize", strongly opposing to investigation; as a consequence, we did not get further than the insight that metal transformations and productions of new meanings have for the existing methodology remained an elusive specific complex of circumstances where the conditions from within encounter extrinsic conditions. Unfortunately, we could not reach a finding beyond this. How does this process take place? What is going on "behind the curtains" and how to encourage the important activities as metacognitive reactions?
Numerous objections to constructivism and attempts at reaching a point beyond it have to an extent been supported by the findings, if not directly then through drawing attention to the need to further empirically investigate them, i.e. search for different definitions of the phenomena included in the contents of constructivism (with metacognition being one of them), as well as for a different methodology, a one that might support constructivistic paradigm itself.
Empirical Validation of Constructivistic Approaches to Learning in Teaching
The findings permeating the above discussed reflections refer to the following: Metacognitive abilities, as those elements encouraging students' autonomy, resist research; at the same time the complexity of problem solving does not allow see: Gojkov, G., Od konstruktivizma do alosteričnog modela, Zbornik Katedre za pedagogiju, Filozofski fakultet, Novi Sad, 2002. simplification. The interaction between the elements and multiple relations, i.e. regulations, creates new features, and pausing at one moment leads to a change of meaning of what is being studied. We hold that this is a significant reason explaining why we have still not come to more precise determination of psychological "substance" of metacognition; furthermore, the research has not made a significant step ahead in this sense. Sternberg's triarchic theory of intellectual abilities, as theoretical framework, was in this case not sufficient and did not allow us to precisely consider the ways cognitive abilities combine. The context -problem has caused various metacognitive components, i.e. various activities students intended to undertake; they were very often not aware of them; the meta-components were vanishing and coming back, succeeding one another, combining in various ways, while it seems that they significantly depended on the context, the problem, once again confirming the unrepeatable complexity of cognitive process and the lack of power of the undertaken methodological approaches and making metacognition as a cognitive phenomenon almost impossible to seize.
The second conclusion which, from the angle of postmodern didactics, could also be considered an argument in its favour, refers to the fact that by the means of the research we have come to a statement that there are different approaches to problem solving. Some of them have at one point been complementary and at others conflicting. We should here turn to the meanings of external pieces of information a student interprets. A student has, in our case, construed, but the pieces of information coming from the setting have also been significant (interaction with new data, encouragements to modify one's own mental structure, to elaborate (reformulate), as well as the awareness of the importance of all this for the activity to be undertaken (metacognition). In other words, there is a conclusion appearing beyond all this insisting on respect of conceptual mechanism of students and interdependence of self-organization of learning and circumstances. Neither the existing didactical models, nor models of learning process study could succeed in grasping the importance of metacognition and its influence on the mobility of one's knowledge. We have in this research dealt with the aspect of conditions facilitating the modification of the existing network of conceptions. We have been searching for the elements which enable efficient self-regulation. Radical transformation of student's concept at some points was automatic, while in others it proceeded slowly, deteriorated by obstacles (previous knowledge...); at other points a whole range of convergent and redundant elements has appeared, difficult to coordinate. Consequently, the mental network, mobilized at those moments, connecting student's conceptual framework with the pieces of available information, did not go in a simple sequence of order. We are ready to accept the standpoints of those who advocate the allosteric model, according to which internal conditions encountered and combined with the external ones, not leading to the simple accumulation of new pieces of information (knowledge). Learning is not a simple accumulating process; new meaning is rather produced through mental transformations with emphasised motivational note.
The conclusions above are in favour of constructivistic approaches, theories which are in the grounds of changes in educational system. In the beginning the need to focus on individual student has been emphasised. However, we are under the impression that this research has pointed to the need to pay more attention to the setting. We have seen that the conditions facilitating learning play a significant role in problem solving. Ten types of didactic instructions have been defined which can effectively encourage mental abilities. We are not sure that the list of factors is exhausted, as well as the factors participating in the construction of new knowledge. Knowledge does not simply depend only on general cognitive structures, but the process of learning includes strategies, construction and deconstruction, which, being interactive processes, cannot ignore the fact that there are student's prior-conceptions and that they are, according to some views (allosteric models) an obstacle for new levels of organization of ideas; apart from this, the process of problem solving involves numerous multifunctional and multi contextual activities, resulting in mobilization of more levels of mental organization, the student is not aware of. We even think that it is not possible to succeed in an attempt to describe the courses of knowledge construction according to certain models, i.e. theories and to explain the flows underlying them. Some of the new attempts, mentioned as so called allosteric models of learning, are actually a try to go beyond constructivistic models, which do have respect for the importance of didactical setting, but its role is considered form the angle of interference with the prior-concepts.
Basic conclusions refer to the following:
• metacognitive abilities, as one of the elements encouraging students' autonomy, strongly resist investigation; neither the existing didactical models nor the models of learning process research are sufficient to consider the importance of metacognition, as well as its influence on the operability and mobility of one's knowledge.
• the conditions facilitating learning play a significant role in problem solving. (ten types of didactic instructions have been identified which can effectively encourage cognitive abilities -metacognition); knowledge does not simply depend only on general cognitive structures, but the process of learning includes strategies, construction and deconstruction, which, being interactive processes, cannot ignore the fact that there are student's prior-conceptions and that they are significant for the new levels of organization of ideas; apart from this, the process of problem solving involves numerous multifunctional and multi contextual activities, resulting in mobilization of more levels of mental organization, the student is not aware of. Finally, constructivism puts all this on the list for further validation.
